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Introduction
The largest joint of the human body, the knee joint, is particularly exposed to diseases, which makes activities of daily living harder. One of these ailments is anterior knee pain. This illness affects 25% of the population [1] . According to other studies, in the age between 14 and 20 years, pain in the patellofemoral joint appears in 36% of people. It is one of the most common problems for runners, and it accounts for between 16% and 25% of all running injuries [2, 3] . In the case of people who have a sedentary lifestyle, the figure is 11% [2] . From all patients with anterior knee pain, 90% are treated by conservative treatment. The remaining 10% of the patients need surgical treatment [4] .
The aetiology of this disease is not fully understood [5] . One theory describes the lack of synchronisation and weakness of the quadriceps muscle, which leads to instability in the patellofemoral joint. As a result, there is a pain that occurs at the front of the knee [6] [7] [8] . Other theories of anterior knee pain occurring are: mechanical injury experience, disorders in the trajectory of the patella, and changes in lateral retinaculum nerve endings. There is a connection between pain in the front side of the knee and osteoarthritis [9] .
Patients often have problems with pinpointing the location of pain. Women are more often exposed to this disease [10] [11] [12] . One of the hypotheses says about the influence of oestrogen levels in the women's body. Oestrogens, also called the female hormones, participate in the regulation of calcium. They stimulate the storage of calcium in the bones, and accelerate the growth of bones and cartilage. The level of these hormones varies depending on the phase of menstrual cycle, and it is highest during ovulation. Therefore, the cyclic hormonal changes that occur during menstruation are possible only in sexually mature women.
The primary task of anterior knee pain treatment is the reduction or elimination of pain. We achieve this by conservative treatment, and when it is ineffective, through surgery. Conservative treatment consists of pharmacotherapy, based on nonsteroidal anti-inflammatory drugs, and physiotherapy. Physical therapy includes kinesiology and isometric quadriceps exercises. Isometric exercises play a key role [13] . In some difficult cases, when conservative treatment fails, surgical cure is implemented. Surgical treatments, which are used in the reduction of anterior knee pain, include: arthroscopy and knee joint replacement, reconstruction of the anterior cruciate ligament, meniscus or cruciform ligaments surgical repair, and hamstring graft [14] . In order to isolate the group at risk of anterior knee pain, preoperative magnetic resoanance imaging (MRI) scan of the patellofemoral joint geometry is evaluated [15] .
Aim of the research
The influence of isometric exercises of the quadriceps muscle on young female patients with anterior knee pain.
Material and methods
The studies involved 30 women aged 13-44 years (mean age: 26.8 years), who had been diagnosed with pain in the front of the knee. Moreover, the nature of work they do and whether patients take medicines that reduce pain in the knee was analysed. It was also checked if the pain is a result of trauma, and what kind of trauma it is. The survey was carried out on two dates: 11.06.2010 and 12.07.2010 at the Department of Orthopaedics and Traumatology in the University Clinical Hospital No. 2 in Lodz. Kinesiology testing was based on the use of isometric exercise -a type of strength training in which the joint angle and muscle length do not change during contraction. The influence of this exercise to reduce pain while performing household activities was also analysed. Additionally, the intensification of pain during quadriceps muscle tension was tested.
Analysis took place according to the following scheme: the patient was on a hospital couch in a supine position. Then she performed exercises raising the painful lower limb, straight, to a height of 10-15 cm. Next, the patient was asked to keep the lower limb in this position for 5 s. After this time, the lower limb was returned to the starting position. This exercise was repeated 10 times. The time of rest between each movement was 15 s. The test was carried out every day, by ambulatory care, for 5 days a week, between 11.06.2010 and 12.07.2010. Visual Analogue Scale (VAS) was used in the study; it is helpful to determine the intensity of pain.
Statistical analysis
Statistical analysis was performed using Student's t-distribution and non-parametric Kruskal-Wallis test.
Results
The test was carried out on a group of 30 women, whose age was as follows: three women (10% of all respondents) were under 18 years old. Four (13.33%) females were in the age range 18 to 25 years. Ten (3.33%) patients were between the ages of 25 and 35 years. The remaining 13 (43.33%) women were more than 35 years old (Figure 1 ). Twelve (40%) patients performed an intellectual work, and 7 (23.33%) -manual labour. Sixteen (53.33%) women were taking drugs to reduce the pain in the front of the knee. The remaining 14 (46.67%) females had never taken medications to treat the pain. Ache associated with trauma occured in 16 (53.33%) patients, and in 14 (46.67%) people there was no relationship between the injury and the appearance of pain. In 5 (31.25%) women pain was a result of twisting, and in 7 (43.75%) patients it appeared as a consequence of fracture. The other 4 (25%) persons paid attention to another type of injury. The average values of intensity of pain, before and after exercises, according to a VAS scale, were 6.47 and 5.4, respectively. A one-tiled test was carried out to ascertain the average value for a pairing attempt of the null hypothesis -m X-Y ≥ 0, in terms of alternative hypothesis m X-Y < 0. In the case of Student's t-distribution at a significance level 0.05, the p-value was 2.29 × 10 -12 . Therefore, the null hypothesis was rejected in favour of an alternative hypothesis, which says that the average value of the sensation of pain in patients after treatment is less than before. To confirm the results, a non-parametric Kruskal-Wallis test was also carried out. For the Kruskal-Wallis test, the p-value was 2.78 × 10 -4 , which confirms the result of Student's t-distribution. Before treatment, 16 (53.33%) women had problems with household activities. After the treatment, the number of females complaining of pain decreased to 14 (46.67%). Before treatment, 25 (83.33%) patients felt pain during a quadriceps muscle tension. Eleven (36.67%) women felt pain after the treatment.
Discussion
The main objectives of isometric exercises are the prevention of muscular atrophy, increasing muscle mass and strength, and the preservation of their activities within the immobilised body sections. They are used for various kinds of immobilisations, as well as in muscle atrophy and in cases where the movement in the joint is not recommended. They can be performed under any conditions. Other advantages resulting from the application of this treatment are the ability to precisely determine the angular position that triggers the maximum tension, and also the influence on the selection of muscle use of a suitable tension on the muscle. In addition, using these exercises increases muscle strength relatively quickly. An undoubted advantage is also the shorter time of the exercises during training conducted by this method. There were no contraindications to use this kind of treatment. Very often the anterior knee pain was revealed in patients aged between 25 and 35 years, and also above 35 years. This is confirmed by the same theory, which means that the pain in the patella femoral joint is detected mostly in young females [8, 10] . Pain in the front of the knee was most common in women who performed intellectual work, which is confirmed by the research of Dixit et al [2] . Patients applied mainly pharmacological treatment based on non-steroidal anti-inflammatory drugs. Pain associated with trauma appeared in 16 (53.33%) women. In 5 women the pain was a result of twisting, and in seven patients it appeared as a result of the fracture. The other four females showed a different type of injury. Before using isometric exercises 16 people had problems with the activities of daily living. After treatment the number of women with such problems dropped to 14. Also, during the quadriceps muscle tension, the number of women complaining of pain decreased. This is compatible with the research carried out by Garrison et al., who showed a primary role of isometric exercises in anterior knee pain treatment [13] . The studies showed that pain intensity before treatment was 6.47 in a VAS scale. After treatment the number decreased to 5.4. Studies showed that the statistical average increased after the test.
Conclusions
Isometric exercises of the quadriceps muscle are an effective method in reducing anterior knee pain. Isometric exercises have a beneficial influence on improv- ing physical activity, including performing basic activities of daily living. Student's t-distribution showed that isometric exercises of the quadriceps muscle reduce pain at the front of the knee. Kruskal-Wallis test confirmed a significant reduction of anterior knee pain.
